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AB Recent studies on the control of specific metabolic pathways in bacteria 
have documented the existence of entirely RNA-based mechanisms for 
controlling gene expression. These mechanisms involve the modulation of 
translation, transcription termination or RNA self -cleavage through the 
direct interaction of specific intracellular metabolites and RNA 
sequences. Here we show that an analogous RNA-based gene regulation 
system can effectively be designed for mammalian cells via the 
incorporation of sequences encoding self -cleaving RNA motifs into the 
transcriptional unit of a gene or vector. When correctly positioned, the 
sequences lead to potent inhibition of gene or vector expression, owing to 
the spontaneous cleavage of the RNA transcript. Administration of either 
oligonucleotides complementary to regions of the self -cleaving motif or a 
specific small molecule results in the efficient induction of gene 
expression, owing to inhibition of self -cleavage of the messenger RNA. 
Efficient regulation of transgene expression is shown in a variety of 
mammalian cell lines and live animals. In conjunction with other emerging 
technologies, this methodology may be particularly applicable to the 
development of gene regulation systems tailored to any small inducer 
molecule, and provide a novel means of biological sensing in vivo that may 
have an important application in the regulated delivery of protein 
therapeutics . 
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AB Methods of producing retroviral vector particles capable of transducing 

therapeutic genes into quiescent (non-dividing, resting) cells and methods 
of gene transfer to quiescent cells comprising infection with a retroviral 
particle described herein. The present invention is based on inventors' 
discoveries that retroviral vector particles, which encode the wild-type 
spleen necrosis virus (SNV) gag-pol gene products, can transfect quiescent 
cells and do not require a nuclear localization sequence (NLS) in the 
matrix protein to transfect quiescent cells. The invention relates to 
novel packaging cell lines useful for generating retroviral vector 
particles capable of infecting and transducing a DNA sequence of interest 
into quiescent cells, to construction of such cell lines and to methods of 
using the particles to introduce transgene into quiescent animal cells 
(particularly mammalian cells) . Sequences required for packaging and 
reverse transcription can be derived from Moloney leukemia virus (MLV) , 
SNV or other viruses. In particular embodiments, the heterologous 
envelope protein is the G glycoprotein of vesicular stomatitis virus (VSV 
G) or the amphotropic envelope of the MLV. The packaging cell, lines and 
viral particles of the present invention can be used in gene therapy or 
gene replacement to introduce genes into a variety of quiescent cells. 
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AB This invention claims a method of producing a replication defective 

retrovirus comprising transfecting a producer cell with the following: (i) 
a retroviral genome; (ii) a nucleotide sequence coding for retroviral gag 
and pol proteins; and (iii) nucleotide sequences encoding other essential 
viral packaging components not encoded by the nucleotide sequence of (ii) ; 
characterized in that the nucleotide sequence coding for retroviral gag 
and pol proteins is codon optimized for expression in the producer cell. 
The invention provides synthetic gag-pol polynucleotide sequences which 
will not be able to recombine or package viral mRNAs in infected cells. 
Codons in the region of the gag-pol gene which contains overlapping 
reading frames encoding gag and pol proteins are not optimized, to ensure 
efficient expression of the gag and pol proteins. The codon-optimized 
gag-pol sequences for HIV-1 and EIAV (equine infectious anemia virus) 
disrupt packaging signals near the 5' end. of the gag-pol mRNA and also 
result in Rev/RRE- independent gag-pol mRNA expression and protein production 
An example of the invention is an HIV-1 based vector system composed of 
three plasmids: one expressing codon-optimized gene gag-pol; one 
expressing VSV-G envelope proteins; and one expressing a 3 60 -nucleotide 
"wild-type" gag sequence and a splice donor. RNA expression, protein 
expression, titers, and transduction efficiency of the system were determined 
A similar vector system based on the non-primate lentivirus EIAV was 
constructed and characterized; however, sequences in the gag gene required 



for packaging EIAV appear to differ from the HIV-1 packaging signal 
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AB The human immunodeficiency virus (HIV) genome is AU rich, and this imparts 
a codon bias that is quite different from the one used by human genes. 
The codon usage is particularly marked for the gag, pol, and env genes. 
Interestingly, the expression of these genes is dependent on the presence 
of the Rev/Rev-responsive element (RRE) regulatory system, even in 
contexts other than the HIV genome. The Rev dependency has been explained 
in part by the presence of RNA instability sequences residing in these 
coding regions. The requirement for Rev also places a limitation on the 
development of HIV-based vectors, because of the requirement to provide an 
accessory factor. We have now synthesized a complete codon-optimized 
HIV-1 gag-pol gene. We show that expression levels are high and that 
expression is Rev independent. This effect is due to an increase in the 
amount of gag-pol mRNA. Provision of the RRE in cis did not lower protein 
or RNA levels or stimulate a Rev response. Furthermore we have used this 
synthetic gag-pol gene to produce HIV vectors that now lack all of the 
accessory proteins . These vectors should now be safer than murine 
leukemia virus-based vectors. 
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major challenge for HIV-1 vaccine development, particularly for 
developing countries where less sequence information is available. To 
identify representative viruses for inclusion in candidate vaccines 
targeted for South Africa, we applied an efficient sequence survey 
strategy to samples from recently and chronically infected persons 
residing in potential vaccine trial sites. All 111 sequences were subtype 
C, including 30 partial gag, 26 partial pol, 27 V2-V3 env, and 28 
V5-partial gp41 sequences. Of the 10 viruses cultured from recently 
infected individuals, 9 were R5 and 1 was R5X4 . Two isolates, Dul51 and 
Du422, collected within 2 months of infection, were selected as vaccine 
strains on the basis of their amino acid similarity to a derived South 
African consensus sequence The selection of recently transmitted R5 
isolates for vaccine design may provide an advantage in a subtype C 
R5 -dominant epidemic. The full-length Du422 gag and Dul51 pol and env 
genes were cloned into the Venezuelan equine encephalitis (VEE) replicon 
particle (VRP) expression system. Du422 Gag protein expressed from the 
VRP accumulated to a high level and was immunogenic as demonstrated by 
cytotoxic T lymphocyte responses in mice vaccinated with gag-VRPs. 
Optimization of codon use for VRP expression in human 

cells did not enhance expression of the gag gene. The cloned DulSl.env 
gene encoded a functional protein as demonstrated by fusion of 
VRP-infected cells with cells expressing CD4 and CCR5 . Genes identified 
in this study have been incorporated into the VEE VRP candidate vaccines 
targeted for clinical trial in South Africa. 
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Novel packaging cell lines useful for generating viral accessory protein 
independent * HIV-derived retroviral vector particles, 

methods of constructing such packaging cell lines and methods of using the 
viral accessory protein independent HlV-derived 

retroviral vector particles are disclosed. The cell lines carry 
the retroviral gag-pol and env genes with codon usage 
optimized for expression in the host cell and the nucleic acid to 
be packaged under the control of retroviral cis-acting sequences 
for packaging, reverse transcription, and integration. The gag-pol and 
env genes may be from different viruses and the gag and pol genes may be 
separated and from different viruses. Genes for accessory proteins and 
certain cis-acting elements (constitutive transport elements) are absent. 
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present 


invention relates to the use of 


ret inoic 


acid receptor 



RAR-P2 and/or an agonist thereof in the preparation of a medicament to 
cause neurite development, neurite growth and/or neurit e regeneration. 
The present invention is based on the finding that it is possible to cause 
neurite development, such as neurite outgrowth and/or neurite 
regeneration, by using RAR2 and/or an agonist thereof, and that RAR2 may 
be introduced into neuronal cells using retroviral vectors based 
on lentiviral vectors. In another aspect, the present invention 
relates to a method of treating a neurol . disorder such as a nerve injury 
comprising administering a Pharmacol, active amount of an RAR2 receptor, 
and/or an agonist thereof, wherein said agonist is RA and/or CD2019. 
Provided sequence of plasmid vectors of invention. 
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AB The present invention relates to methods for producing pseudotyped viral 

vectors with a broad host range which can be produced at sufficient titers 
in packaging and/or stable producer cell lines. Most specifically, the 
invention relates to the generation of pseudotyped retroviral 
vectors having vesicular stomatitis virus-G protein (VSV-G) as the 
membrane-associated viral envelope protein. The present invention describes 
a novel system for producing high titer vectors wherein the production of the 
vectors is activated by doxycycline, but only after an initial stimulus 
with sodium butyrate--full activation is not observed in the presence of 
doxycycline alone. However following an initial treatment with sodium 
butyrate, the system can be maintained in an active state by supplying 
doxycycline alone. The producer cell comprises: (i) a first nucleotide 
sequence (NS) encoding a toxic viral envelope protein operably linked to a 
promoter; wherein the promoter is operably linked to at least one copy of 
a TRE ( tetracycline-responsive element) ; (ii) a second NS encoding a 
tetracycline modulator; (iii) a third NS encoding a retrovirus 
nucleocapsid protein; and (iv) a fourth NS comprising a retroviral 
sequence capable of being encapsidated in the nucleocapsid protein such 
that the retroviral vector particle titer obtainable from the' 
producer cell is regulatable by tetracycline and an initial stimulus with 
sodium butyrate or functional analogs thereof. The present invention also 
relates to lentiviral vectors, in particular those derived from 
equine infectious anemia virus (EIAV) , useful in gene delivery to 
non-dividing and dividing cells. Thus, our invention relates to a method 
for making a producer cell capable of making EIAV vector efficiently and 
safely and in an REV/RRE independent manner. The inventors found that 
woodchuck hepatitis virus (WHV) post -transcript ional regulatory element 



(PRE) can substitute for the REV/RRE in the EIAV vector system. 
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Human immunodeficiency virus type 1 ( 

HIV-1) -based vectors are currently made by transient transf ection, 

or using packaging cell lines in which expression of HIV-1 Gag 

and Pol proteins is induced. Continuous vector production by cells in 

which HIV-1 Gag-Pol is stably expressed would allow rapid and 

reproducible generation of large vector batches. However, attempts to 

make stable HIV-1 packaging cells by transfection of plasmids 

encoding HIV-1 Gag- Pol have resulted in cells which secrete only 

low levels of p24 antigen (20-80 ng/ml) , possibly because of the ■ 

cytotoxicity of HIV-1 protease. Infection of cells with 

HIV-1 can result in stable virus production; cell clones that 

produce up to 1,000 ng/ml secreted p24 antigen have been described. Here 

we report that expression of HIV-1 Gag- Pol by a murine leukemia 

virus (MLV) vector allows constitutive, long-term, high-level (up to 850 

ng/ml p24) expression of HIV-1 Gag. Stable packaging cells were 

constructed using codon-optimized HIV-1 

Gag- Pol and envelope proteins of gammaretroviruses ; these producer cells 
could make up to 10(7) 293T infectious units (i.u.)/ml (20 293T 
i .u. /cell/day) for at least three months in culture. 
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AB The present invention relates to retroviral vector for treating 

a neurodegenerative disorder or Parkinson's disease. In particular the 
present invention relates to a retroviral vector lacking the . rev 
responsive element and comprising two or more NOI (nucleotide sequence of 
interest) operably linked by one or more Internal Ribosome Entry Site(s) . 
The said lentiviral vector comprise sequences encoding tyrosine 
hydroxylase, GTP-cyclohydrolase I or optionally aromatic amino acid Dopa 
decarboxylase. The invention also relates to transiently expression of 
NOI from bicistronic and tricistronic cassettes in heterologous human 
cells. EIAV-TRIC vectors uses for correcting the 6-hydroxydopamine 
(6-OHDA) and l-methyl-4 -phenyl-1 , 2 , 3 , 6-tetrahydropyridine (MPTP) primate 
model of Parkinson's disease. 
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AB This invention claims a method of producing a replication defective 
retrovirus comprising trans feet ing a producer cell with the 
following: (i) a retroviral genome; (ii) a nucleotide sequence 
coding for retroviral gag and pol proteins; and (iii) nucleotide 
sequences encoding other essential viral packaging components not encoded 
by the nucleotide sequence of (ii) ; characterized in that the nucleotide 
sequence coding for retroviral gag and pol proteins is 
codon optimized for expression in the producer cell. 

The invention provides synthetic gag-pol polynucleotide sequences which 
will not be able to recombine or package viral mRNAs in infected cells. 
Codons in the region of the gag-pol gene which contains overlapping 
reading frames encoding gag and pol proteins are not optimized, to ensure 
efficient expression of the gag and pol proteins. The codon- 
optimized gag-pol sequences for HIV-1 and EIAV (equine 

infectious anemia virus) disrupt packaging signals near the 5' end of the 
gag-pol mRNA and also result in Rev/ RRE- independent gag-pol mRNA 
expression and protein production An example of the invention is an 
HIV-1 based vector system composed of three plasmids: one 
expressing codon-optimized gene gag-pol; one 

expressing VSV-G envelope proteins; and one expressing a 360-nucleot ide 

"wild-type" gag sequence and a splice donor. RNA expression, protein 

expression, titers, and transduction efficiency of the system were determined 

A similar vector system based on the non-primate lentivirus EIAV 

was constructed and characterized; however, sequences in the gag gene 

required for packaging EIAV appear to differ from the HIV-1 

packaging signal. 
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AB A viral vector production system is provided which system comprises: (i) a 
viral genome comprising at least one first nucleotide sequence encoding a 
gene product capable of binding to and effecting the cleavage, directly or 
indirectly, of a second nucleotide sequence, or transcription product 
thereof, encoding a viral polypeptide required for the assembly of viral 
particles; (ii) a third nucleotide sequence encoding said viral 
polypeptide required for the assembly of the viral genome into viral 
particles, which third nucleotide sequence has a different nucleotide 
sequence to the second nucleotide sequence such that said third nucleotide 
sequence, or transcription product thereof, is resistant to cleavage 
directed by said gene product; wherein at least one of the gene products 
is an external guide sequence (EGS) capable of binding to and effecting 
the cleavage by RNase P of the second nucleotide sequence. The viral 
vector production system may be used- to produce viral particles for use in 
treating or preventing viral infection. Thus, a system for producing 
HIV particles encoding EGSs (and, optionally, anti-HIV 
ribozymes or antisense RNAs) includes an HIV genome encoding the 
EGS and nucleotide constructs encoding the components required for 
packaging the viral genome in the producer cell. In contrast to the prior 
art, although the packaging components have substantially the same amino 
acid sequence as the corresponding components of the target virus, the 
inhibitory RNA mols. do not affect production of the viral particles in the 
producer cells because the nucleotide sequence of the packaging components 
used in the viral system have been modified to prevent the inhibitory RNA 
mols. from effecting cleavage or degradation of the RNA transcripts produced 
from the constructs. 
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The human immunodeficiency virus ( 

HIV) genome is AU rich, and this imparts a codon bias that is 
quite different from the one used by human genes. The codon 
usage is particularly marked for the gag, pol, and env genes. 
Interestingly, the expression of these genes is dependent on the presence 
of the Rev/Rev-responsive element (RRE) regulatory system, even in 
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contexts other than the HIV genome. The Rev dependency has been 
explained in part by the presence of RNA instability sequences residing in 
these coding regions. The requirement for Rev also places a limitation on 
the development of HIV-based vectors, because of the requirement 
to provide an accessory factor. We have now synthesized a complete 
codon-optimized HIV-1 gag-pol gene. We show 

that expression levels are high and that expression is Rev independent. 
This effect is due to an increase in the amount of gag-pol mRNA. 
Provision of the RRE in cis did not lower protein or RNA levels or 
stimulate a Rev response. Furthermore we have used this synthetic gag-pol 
gene to produce HIV vectors that now lack all of the accessory 
proteins. These vectors should now be safer than murine leukemia 
virus -based vectors. 
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AB S2 is an accessory protein of equine infectious anaemia virus (EIAV) , the 
function of which is unknown. In order to gain insight into the function 
of S2 , the intracellular localization of the protein, its interaction with 
viral proteins and its incorporation into viral particles have been 
investigated. Immunolocalization of S2 revealed punctuate staining in the 
cytoplasm and the S2 protein coprecipitated with the EIAV Gag precursor. 
Despite overexpression of S2 through the use of a codon- 
optimized sequence, there was no preferential association of S2 
with EIAV particles. These data suggest that S2 may function to organize 
the Gag protein" during particle assembly in the cytoplasm but that it is 
unlikely to be involved in the early stages of the virus life-cycle. 
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S2 is an accessory protein of equine infectious anaemia virus (EIAV) , the 
function of which is unknown. In order to gain insight into the function 
of S2, the intracellular localization of the protein, its interaction with 
viral proteins and its incorporation into viral particles have been 
investigated. Immunolocalization of S2 revealed punctate staining in the 
cytoplasm and the S2 protein co-precipitated with the EIAV Gag 
precursor. Despite overexpression of S2 through the use of- a 
codon-optimized sequence, there was no preferential 

association of S2 with EIAV particles. These data suggest that S2 may 

function to organize the Gag protein during particle assembly in 

the cytoplasm but that it is unlikely to be involved in the early stages 
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HIV-1 sequences are highly diverse due to the inaccuracy of the 
viral reverse transcriptase. This diversity has been studied and used to 
categorize HIV isolates into subtypes or clades, which are 
geographically distinct. To develop effective vaccines against 
HIV-1, immunogens representing different subtypes may be important 
for induction of cross -protect ive immunity, but little data exist 
describing and comparing the immunogenicity induced by different 
subtype-based vaccines. This issue is further complicated by poor 
expression of HIV structural antigens due to rev dependence. 
One costly approach is to codon optimize each subtype 
construct to be examined. Interestingly, cis -acting transcriptional 
elements (CTE) can also by pass rev restriction by a rev independent 
export pathway. We reasoned that rev+CTE constructs might have advantages 
for such expression studies'. A subtype A envelope sequence from a viral 
isolate from east Africa was cloned into a eukaryotic expression vector 
under the control of the CMV-IE promoter. The utility of inclusion of the 
Mason-Pf izer monkey virus (MPV) -CTE with/without 
rev for driving envelope expression and immunogenicity was 
examined. Expression of envelope (gpl2 0) was confirmed by immunoblot 
analysis and by pseudotype virus infectivity assays. The presence of rev 
and the CTE together increased envelope expression and viral infection. 
Furthermore the CTE+rev construct was significantly more immunogenic then 
CTE alone vector. Isotype analysis and cytokine profiles showed strong 
Thl response in plasmid-immunized mice, which also demonstrated the 
superior nature of the rev+CTE construct. These responses were of similar 
or greater magnitude to a codon-optimized construct. 

The resulting cellular immune responses were highly cross-reactive with a 
HIV-1 envelope subtype B antigen. This study suggests a simple 
strategy for improving the expression and immunogenicity of HIV 
subtype-specific envelope antigens as plasmid or vector-borne immunogens. 
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AB The present invention relates to retroviral vector for treating 

a neurodegenerative disorder or Parkinson's disease. In particular the 
present invention relates to a retroviral vector lacking 
the rev responsive element and comprising two or more NOI 
(nucleotide sequence of interest) operably linked by one or more Internal 
Ribosome Entry Site(s) . The said lentiviral vector comprise 
sequences encoding tyrosine hydroxylase, GTP-cyclohydrolase I or 
optionally aromatic amino acid Dopa decarboxylase. The invention also 
relates to transiently expression of NOI from bicistronic and tricistronic 
cassettes in heterologous human cells. EIAV-TRIC vectors uses for 
correcting the 6-hydroxydopamine (6-OHDA) and l-methyl-4 -phenyl -1 , 2 , 3 , 6- 
tetrahydropyridine (MPTP) primate model of Parkinson's disease. 
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In this report, we evaluated the efficiency of stable gene transfer into 
established CD8(+) human tumor antigen-specific cytotoxic T cell (CTL) 
lines and peripheral blood lymphocytes (PBL) by oncoretroviral and 
lentiviral vectors. In the oncoretroviral vector, the green 
fluorescent protein (GFP) reporter gene was regulated by the murine stem 
cell virus (MSCV) promoter. In three human 
immunodeficiency virus type 1 (HIV- 1) -based 

lentiviral vectors, the GFP transgene was regulated by either a 
chimeric MSCV/HIV-1 promoter, or cellular promoters from 
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human housekeeping genes PGK and EF1 alpha. We found that several 

lines of proliferating tumor-specific CTL were poorly (=2%) transduced by 

the oncoretroviral vector that transduced Jurkat T cell line efficiently 

(=80%) . In contrast, three lentiviral vectors transduced 38-63% 

of these proliferating CTL. More interestingly, all 

lentiviral vectors packaged without the HIV-1 

accessory proteins transduced human bulk PBL and 

purified CD4( + ) and CD8(+) lymphocyte subsets without prior 

stimulation. Detailed analysis indicated that the lentiviral 

vectors containing the EF1 alpha or PGK ubiquitous promoter can transduce 

unstimulated PBL and achieve low-level transgene expression in the absence 

of any T-cell activation. However, T-cell activation subsequent to the 

transduction of unstimulated PBL is required for high-level transgene 

expression. Transduced PBL expressing transgene delivered by the 

lentiviral vectors still preserved resting and naive cell 

phenotypes. Taken together, prior T cell stimulation and HIV-1 

accessory proteins are dispensable for lentivirus-mediated gene 

transfer into resting naive and memory T lymphocytes. These results will 

have significant implications for the study of T-cell biology and for the 

improvement of clinical gene therapies of acquired immune deficiency 

syndrome (AIDS) and cancer. 
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AB Introduction: Ineffective erythropoiesis of myelodysplast ic syndromes 
(MDS) is partly due to excessive apoptosis of differentiated erythroid 
cells. We have previously demonstrated that both the death domain 
receptor Fas and its ligand are overexpressed and that blocking their 
interaction with the Fas:Fc chimera inhibits apoptosis. In this work, we 
used the lentiviral transfert of a dominant negative form of the 
Fas-associated death domain (FADD) coding sequence to investigate the role 
of Fas-mediated signaling in normal and MDS erythropoiesis. Materials and 
methods: ATG -AU1 - FADDdn construct was inserted into the HIV 
-derived lentiviral vector TRI PDELTAU3 containing a sequence 
encoding the EGFP, at the BamHI-XhoI cloning sites downstream the EFlalpha 
promoter. TRIPDELTAU3 - EFlalpha /FADDwt and TRIPDELTAU3 - EFlalpha /EGFP 
vectors were used as controls. CD34+ cells isolated from normal (n=5) and 



MDS (n=10) marrows were infected for 2 days with vector particles produced 
by co-transf ections of 293T cells by the TRIP vectors and an encapsidation 
plasmid lacking all accessory HIV 

-1 proteins* Then, cells were maintained in culture conditions 
allowing the erythroid differentiation. Cell counting, cytological 
analysis and immunopheno typing were performed every three days. 
Transduction efficiency and apoptosis were measured by the percentage of 
EGFP and annexin V positive cells, respectively. Immature erythroid 
progenitors ie BFU-E were quantified at day 7 of the liquid culture in 
clonogenic assays. Results: As expected Fas expression was increased in 
MDS cultures compared to normal onesl . At day 7, mean percentages of 
EGFP(+) cells were 57.4+-10.9% and 50.8+-16.3% in TRI PDELTAU3 - 
EFlalpha/FADDdn-transduced MDS (MDS FADDdn) and normal cultures, 
respectively. BFU-Es' number was significantly increased in MDS FADDdn 
cells compared to MDS EGFP cells (p=0.047) and normalized compared to 
controls although it was decreased in MDS FADDwt treated cells compared to 
MDS EGFP cells (p=0.011) . At day 14, the mean percentage of apoptotic 
cells significantly decreased from 36.2+-13.6% in MDS EGFP to 16.5+-6.5% 
in MDS FADDdn <p=0.0046) . The rate of apoptosis was not modified in 
normal controls. Furthermore, MDS FADDdn cells were resistant to 
Fas-dependent induction of apoptosis by the Fas agonist CH11. However, 
the kinetic of erythroid differentiation in MDS FADDdn cultures remained 
similar to MDS EGFP and normal cultures. Finally, transduction of MDS 
cells with TRI PDELTAU3 -EFlalpha/ FADDwt resulted in a dramatic decrease of 
the percentages of EGFP(+) or Fas(+) cells suggesting that non transduced 
and Fas(-) cells were positively selected. Conclusion: These data 
established the crucial role of Fas -dependent signaling in the abnormal 
apoptosis of MDS erythroid lineage. 
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AB The human immunodeficiency virus ( 

HIV) genome is AU rich, and this imparts a codon bias that is 
quite different from the one used by human genes. The codon 
usage is particularly marked for the gag, pol, and env genes. 
Interestingly, the expression of these genes is dependent on the presence 
of the Rev/Rev-responsive element (RRE) regulatory system, even in 
contexts other than the HIV genome. The Rev dependency has been 
explained in part by the presence of RNA instability sequences residing in 
these coding regions. The requirement for Rev also places a limitation on 
the development of HIV-based vectors, because of the requirement 
to provide an accessory factor. We have now synthesized a complete 
codon-optimized HIV-1 gag-pol gene. We show that expression 
levels are high and that expression is Rev independent. This effect is 



due to an increase in the amount of gag-pol mRNA. Provision of the RRE in 
cis did not lower protein or RNA levels or stimulate a Rev response. 
Furthermore we have used this synthetic gag-pol gene to produce 
HIV vectors that now lack all of the 

accessory, proteins- These vectors should now be safer 
than murine leukemia virus-based vectors. 
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